Through an experiment, t his study investigates the effects that verification has on honest traders. This paper demonstrates that by reducing the scope for trust verification can have a negative effect on the behaviour of honest individuals. Specifically, the analysis shows that trustworthy agents are willing to punish or seek compensation from those that deprive them of trust opportunities through the use of verification. Regulatory implications are discussed.
I. Introduction
Some years ago, when buying an electronic calculator in a Mexican market, I
started bargaining with the seller to lower the price. After a long process he offered me the calculator for a price p that was less than 50% of his initial asked price p 0 and told me that that was the best price he could offer. As he would not lower the price further, I decided to look around the market for a similar calculator, armed with the knowledge that if I could not get a better price, I could always go back and buy it from said seller.
As it were, I was unable to obtain a better price, and decided to return to the initial seller for the calculator. He told me that since I had gone shopping around for prices, he would only sell me the calculator for the initial price p 0 , more than double of the previously arranged price. I left the market with no calculator and puzzled. What had happened there? If he was willing to sell at a certain price 30 minutes before, economic rationality would certainly require him to be willing to sell at that same price later, but he was not. Friends and colleagues have told me they have had similar experiences. This paper proposes a trust explanation for this phenomenon, where verification crowds out trust, and presents experimental results confirming this behaviour.
II. Verification and Trust

A. Verification
Verification takes place when an uninformed agent checks the characteristics or claims of another agent. It removes uncertainty and provides valuable information to otherwise uninformed agents, improving market efficiency. Verification can be defined as perfect screening or perfect certification. It helps both buyers and sellers in an economy when there is uncertainty about the quality of suppliers or products [see Akerlof, 1970 , Viscusi, 1978 . Verification helps unmask impostors, deceivers and cheaters, and can help honest agents to distinguish themselves from fraudsters by providing definite information to interested parties. It therefore seems to be a sheer positive act. However, if people actions are determined not only by reason, but also by attitudes, and if verification can have a negative impact on attitudes, it follows that verification can exercise a negative influence in people's acts. This study proposes that by reducing trust opportunities, verification can negatively impact agents' attitudes, causing undesired reductions in market efficiency.
B. Trust Defined
Trust has been extensively studied in several disciplines; however, there is still no consensus about what it is meant by trust. Pettit [1995] distinguishes trust as an attribute from trust as a form of behaviour. Misztal [1996] separates trust in types according to their role (commercial, problem solving, informational, knowledge, and identity). Baron [1998] The ultimate definition of trust is elusive; however, there is a common factor present in most definitions: uncertainty [e.g. Sobel, 1985; Gambetta, 1990; Kollock, 1994; Sako and Helper, 1998 ]. Without uncertainty there is no role for trust. If Alice and Bob can each perform two acts that affect both of their payoffs, and is common knowledge that both strictly prefer one act (i.e. before choosing an action both Alice and Bob prefer to do what the other would like them to do), then a cooperative outcome from such a game will be given by its structure, rather than by the disposition of the participants. As both Alice and Bob would be acting under the firm belief that the other would perform the action that is preferred by them, them taking that action would involve no risk for them. In this case, when uncertainty is not present, there is no role for trust (or alternatively, it can be said that deciding to trust is not an issue, as there is perfect trust). However, if what is good for Alice is not necessarily good for Bob, she will be taking risks by interacting with him. This uncertainty creates trust concerns for Alice.
Uncertainty is then a necessary component of trust, but uncertainty does not necessarily imply trust. For example, let us c onsider an incomplete information situation, in which an agent is considering buying an experience good (a good whose quality can be determined only after it has been used) from a seller. The quality of the good can be high or low. Here the buyer faces uncertainty about the quality of the good, however, buying the good would not necessarily mean that she trusts the seller.
If the price of the good is lower that her reservation price for the low quality good, the act of buying would not constitute an act of trust, but rather a rational choice from her.
We, then, need more than uncertainty to define trust and to fully characterise a trust situation.
This study will use the definition of the act of trust by Bacharach and Gambetta [2001] : "a person trusts someone to do X if she acts on the expectation that he will do X when both know that two conditions obtain: if he fails to do X she would have done better to act otherwise, and her acting in the way she does gives him a selfish reason not to do X". Mutual knowledge of the two conditions restricts the set of trust games, and provides a refined description of trust. The first condition entails exposure from the trustor, while the second condition implies temptation for the trustee. Trusting then requires three conditions: uncertainty, exposure and temptation.
C. The Need for Trust
Arrow [1971] points out that even though it should be "rational economic behaviour" to cheat or disregard trust, agents exhibiting trust and confidence are an essential part of a successful economy and, as there is a potential gain from this type of behaviour, this should not be seen as "economic backwardness". Arrow also recognises that, in order to improve efficiency, non-market controls are necessary.
These non-market controls can be endogenous (such as trust-responsiveness) or exogenous (such as external verification) to the agents.
In our societies trust is often perceived as a good or a virtue, and therefore as a desirable goal. Academics and organisations talk about the maximisation of trust or the benefits of enhancing it [Pettit, 1995 , Sako and Helper, 1998 , European Commission, 1999 . It has been suggested that trust could be enhanced through controls, such as verification or certification. I would like to challenge this view and contend that verification does not enhances trust, but rather dispels it.
III. Basic Trust Games and Ultimatum Games
Let us define the notion of a trust situation through a two-player strategic-form non-cooperative game, called basic trust game (BTG). This description follows closely the definition of a BTG in Bacharach and Gambetta [2001] , with minor changes. The game has two players, a trustor (R), and a trustee (E). Each player can follow two strategies: R's are labelled T (for trust) and N (not trust), E's are labelled H (honour The game presented here could be taken as a particular form of their BTG. The zero payoff in the N row (not trust) illustrates the walk-out option in a trust situation by which if R decides not to trust E, she does not lose or win anything from her interaction with E, and E may not even be aware that he was in a trust game with R. This game can be better understood with an example: imagine that R is buying an experience good (as defined before) from E. A high quality good implies high costs for E and a low quality good implies low costs. E's material payoff will be greater from selling a low quality good than a high quality one, at any given price. E would then like R to buy from him, and R would like E to provide a high quality good. There is mutual knowledge between R and E of their available strategies and (raw) payoffs.
There is an uncertainty problem for R from the fact that providing a high quality good is not incentive compatible for E, and therefore for R to buy she must trust E to have a different set of all-in payoffs that makes playing H incentive compatible for him.
With verification R acquires information about E's strategies or decisions before having to chose herself: by checking whether E's good is worth the asked price, R knows E's move in advance. This eliminates exposure for R, as she can decide to buy only when it is rational for her to do it. Verification then increases efficiency by improving R's information, however, it reduces trusting opportunities by eliminating exposure, a fundamental component of trust. Pettit [1995] suggests that intrusive regulation can be counterproductive if eradicates overtures of trust and drives out opportunities for trust relationships. The introduction of checks or sanctions will motivate E to choose H, making H a rational choice for him, effectively dispelling trust.
If E perceives trust as a good, having R performing checks on him will deprive E of this good, and may induce him to try to punish R or to seek compensation from her.
A. Modelling market transactions with Ultimatum Games.
Basic Trust Games like the one described in the previous section generally arise in the real world in sequential form: with either R or E moving first, and the other observing her choice and responding accordingly. The transaction example provided in the previous section has E moving first (by choosing price), being followed by R (choosing whether to buy or not); alternatively, R could move first by buying quantity (a pound of strawberries), and then E could honour the trust (by delivering the amount requested) or disregard it (by intentionally giving her less). This study will use ultimatum games to model transactions where E moves first. An ultimatum game is a two person game in which one player (the proposer) suggests a division of a resource between the two. The other player (the responder) can then accept or reject the offer.
If the responder accepts, both get the allocation suggested by the proposer, and if he rejects, both get nothing. The sub-game perfect equilibrium predicts the proposer claiming all (or almost all) the resource, leaving zero (or an insignificant proportion) to the receiver, with the receiver accepting the proposed division. Ultimatum games have been studied extensively since the first systematic study of ultimatum games by Güth, Schmittberger and Schwarze [1982] [for surveys of the literature see Thaler, 1988 , Güth and Tiez, 1990 , and Roth, 1995 . Typical results show modal proposal of fiftyfifty split, with mean choices giving proposers higher proportions (between 60% and 70%).
Ultimatum games have been used to describe bargaining situations, but their use in modelling commercial transactions have often been neglected, even though they provide a powerful framework for the task [Croson, 1996 suggests ultimatum bargaining as a model for transactions]. To understand how a standard transaction can be reflected in an ultimatum game let us begin with the simplest transaction: a seller offering a good to a buyer. When the seller sets a price p for his good, he becomes a
proposer. The buyer who must decide whether to buy or not is then put in the receiver place (a purchase will give the seller a profit π and the buyer will receive her utility u from the good minus the disutility of the price p). One limitation of ultimatum games is the requirement of a fixed amount to be shared among two agents, and both of them getting nothing in the case of a disagreement. If there are gains from trade and/or the good provides a value for the seller, it would seem that an ultimatum game is ill prepared to model transactions. This is not the case, even in the case in which keeping the good provides value to the seller; it is always possible to analyse the transaction by normalising the gains over this value. Similarly, even in the case of gains from trade, as long as they do not enter the buyer's utility as a function of price, or the seller's as a function of acceptance of the offer, the game can and its strategic implications would still be reflected in an ultimatum game. In this case the cake to be divided would consist of the enhanced value if trade takes place, or nothing if not.
For the purposes of this paper, the ultimatum game will be enhanced with one side uncertainty and the possibility of negative payoffs, to reflect typical real life situations in which the seller is better informed about the attributes of the good than the buyer, and where the buyer may end up paying more than she would be willing to under perfect information.
B. One Side Uncertainty
Several experiments have used uncertainty in the form of one-sided private information in which the size of the cake is determined by nature: Forsythe, Keenan and Sopher [1991] , Mitzkewitz and Nagel [1993] , Straub and Murnighan [1995] , Kagel, Kim and Moser [1996] , Rapoport, Sundali and Seale [1996] , Rapoport and Sundali [1996] and Croson [1996] . The typical model is that of Mitzkewitz and Nagel [1993] in which the proposer knows the pie size but the receiver knows only the probability distribution of the value of the pie (the pie size in this case varies from 1 to 6 according to the throw of a die). The paper distinguishes two types of games with asymmetric information, demand and offer games. In demand games the proposer announces the share of the pie he request for himself, while in offer games it informs of the possible share of the receiver. This study will use the demand game to model the simple buyer-seller situation: the seller sets a price (demands an amount for the buyer)
and it is up to the buyer to accept or reject it. As a result of introducing one-sided uncertainty the notion of "fairness" becomes ambiguous, and makes difficult for the buyer to expect (or measure) equality. Mitzkewitz and Nagel [1993] find that by introducing this enhancement, proposers demanded higher shares on average than proposers of typical ultimatum games (between 83% and 61%, depending on pie size).
C. Negative Payoffs
In ordinary ultimatum experiments proposers cannot extract money from receivers. This constraint can be lift without affecting the structure of the game. The pie size can still be considered as fixed, as the appropriation by the seller is equal to the extraction from the buyer. Lifting this constraint extends the ecological validity of ultimatum games to model transactions, as in real life some buyers do receive products that are not perceived to be worth the price paid for them, yielding negative utility to buyers.
At this point it is convenient to define two measures: the first one, Maximum Pie, identifies the maximum possible pie in the setting (or alternatively, the maximum amount that a seller can receive at a given point). The second, True Pie, refers to the actual pie being divided (or the maximum value that a buyer could obtain at a given point). In Mitzkewitz and Nagel [1993] both measures were equal given the constraint of non-negative payoffs, i.e. a seller could receive at most the value indicated by the die. If we were to lift the non-negativity constraint in Mitzkewitz and Nagel's [1993] design, the maximum pie would be 6 (as the proposer could in theory ask for the maximum possible value and the responder could concede without necessarily breaking the individually rationality constraint, under a well defined set of beliefs). Clearly the maximum pie would differ from the true pie whenever the die outcome is not 6.
IV. Experimental Setting
A. Design.
This experiment tests the effect of verification in transactions with asymmetric information. In the transaction a seller posts a price p for a good of quality q known to him, but unknown for the buyer (q ∈ [0..100]). The buyer must then decide whether to accept the offer, reject it, or verify the quality of the good (verification is costless). If the buyer chooses to verify, the seller has the opportunity to change the price (raise it or lower it) or keep it, and the buyer then must decide whether to buy or not, given the second price decision of the seller. We face a similar situation when we enter a shop, observe a price and decide to delay our purchase in order to check prices. If we return to the store once we checked prices, the price of the good may have changed.
A possible explanation for a price increase after a delay is that the seller becomes knowledgeable about the market he is acting on. A customer returning after a delay could indicate that his price is lower than that of his competitors, and he may then decide to adjust the price upwards. To differentiate attitudinal price increases from competitive ones, this experiment uses two-person markets: a market composed by one buyer and one seller. In this environment a price increase cannot be due to competitive factors.
Two factors are analysed: verifiability and involvement. Involvement refers to a seller's connection to quality assignment. Two variants are considered: involved (i) and uninvolved (u). In the involved case, the seller chooses the quality level of his good, at a cost (higher quality being more costly). In the uninvolved case the quality of Subjects' payoffs were given in points. At the end of the experiment these points were paid at a rate of 2 pence (0.02 GBP) per point. When the experiment was conducted the exchange rate was 1.46 USD per GBP. The maximum a subject could make from the experiment (including participation fee) was £7.00; the minimum was £1.00.
The extensive form of the modified Demand Game is given below (see the appendix for a transcript of the instructions given to subjects). The steps that are to be included only in specific variants are preceded by the codes i, u, v, n in brackets for the variants involved, uninvolved, verifiable, and non-verifiable respectively. 2.1.b. Once the buyer has been informed, the seller is given the opportunity to change his price (the posterior price). [v] 2.1.c. The buyer is presented with the price and must decide whether to buy or not.
[n]
2.2. The buyer is asked whether she wants to buy or not from the seller. 3. The buyer observes the price and decides whether to buy the good or not.
The process is then repeated two more times from 2.1 onwards so that all three sellers are matched with all three buyers. To finish the game one of the matches is chosen at random. If the buyer chose to buy in that match the seller receives £2 (pq/2), and the buyer receives £2 (2 q -p). If she decides not to buy, both receive nothing.
Sellers used a horizontal linear dial calibrated in integers from 0 to 100 to choose price, and a vertical one to chose quality.
C. Expectations
In the u treatment the expected quality from any single seller is 50 units (expected value from a uniform distribution in [0..100]). As buyers receive 2q -p units from an encounter, and p ∈ [0..100], all risk-neutral buyers in nu should buy at all times (individual rationality). In vu and vi buyers are better off by verifying first (at no cost) and buying only if 2q -p > 0 (given that sellers should not increase their price after verification, as will be discussed later). In ni buyers should never buy. This is because quality is costly for sellers, and if a given seller assigns a positive probability to sell his good at a given price p, he maximises his expected profit by choosing a quality level of 0, saving on quality cost. Buyers knowing this should not buy, and the market unravels.
There are multiple equilibria for sellers in this games; however, all of them share a common feature: the prior price is greater or equal to the posterior price. If any seller has an expectation to sell his good at the posterior price, it should never offer the good at a cheaper price before. Using a trembling hand argument, if the buyer were to buy at the prior price (even though a buyer should always verify as discussed above), why should the seller forgo a potential profit by offering his good at a discount? This is true for all cases: the seller should never offer a discount in the prior price, as the buyer is locked with him for that transaction. The buyer cannot go shopping around from seller to seller: once she's paired with a seller she has to decide whether to buy from him or walk away. Given this, a discount in the prior price would signal that the seller has a positive attitude towards the buyer when the buyer is willing to forgo verification.
The most plausible explanation for a discounted prior price would rely in attitudinal theories. Attitudinal theories (e.g. trust-responsiveness, kindness-reciprocity, etc.) make the choice of a player depend on how favourably he regards the others action. In the case of this experiment, a seller could regard the act of not verifying as an act of trust from the buyer. If trust is perceived as a good or provides benefits for the trusted agent [Pettit, 1995] , not verifying may be perceived as a kind act, and could trigger kindness-reciprocity [Falk and Fischbacher, 2001] . Alternatively, the reduced prior price could be explained as a form of trust-responsiveness (a trust responsive agent displays a higher propensity to honour trust because he believes a trustee expects him to). For experimental evidence of trust-responsiveness and a discussion of attitudinal theories see Bacharach, Guerra and Zizzo [2001] . Fairness concerns or inequalityaversion fail to deliver an explanation, as an inequality-averse seller should display the same degree of inequality-aversion before and after the buyer chose to verify. Therefore, any difference in prior and posterior prices that makes the prior price less than the posterior price should have its root in an attitudinal response to being verified upon, with the increase in the posterior price being used as compensation or a punishment. Table I shows some summary statistics of individual observations. For statistical analysis the data collected from each subject was averaged and considered as one observation, transforming 162 observations for each role (buyer or seller) into 54 observations. Subject's sex and age demographics were tested as covariates, and were kept whenever they were significant at 5% (both age and sex were kept when analysing buying rate for buyers; for sellers age and sex did not test significant as covariates).
V. Results
A. Sellers
Contrary to expectations, there were no significant differences in product quality across treatments, i.e. sellers that were able to choose quality on average chose to do so, despite being costly for them. Furthermore, even when buyers were not able verify quality (ni variant) sellers' choice of quality was not significantly different from that imposed on sellers in the nu treatment (average quality for treatment ni was 45.89, and for treatment nu was 47.00, F(1,16)=0.01; p=.932). Sellers that were able to chose quality (i treatments) charged a significantly higher prior price than those that had quality imposed upon them (60.8 compared to 47.2; F(1,50)=4.67; p = 0.036). It seems that even though they were offering quality that was not different from that offered by sellers that had quality imposed upon them, sellers that chose quality felt they were entitled to a higher share given their involvement in the process of choosing quality. Table II shows the raw data for sellers and buyers.
Even though game theory does not predict a relationship between price and quality, sellers did choose their prices guided at least in part on their quality level. indicate some form of fairness concern or inequality aversion on the part of the sellers, or alternatively some anchoring effect of quality on price (however the relation appears to be too strong to be explained solely by anchoring effects). . There were no significant differences across treatments in regards to this measure. Sellers demanding more than 100% of the pie were considered to be "deceivers". The was a mildly significant reduction in the rate of deception when verification was available (mean deception in prior offers was 33.3% for the n treatments, and 13.9% for the v treatments; F(1,50)= 2.74; p=0.10).
B. Buyers
Buyers were significantly more likely to buy when verification was available responsiveness. Under regret theory, buyers would be aware that by verifying they may loose the opportunity to lock in a good price, and if price were to be increased, the regret cost would be greater than any expected benefits from verifying. Under a theory of trust-responsiveness, the buyer wants to signal that he trust the seller by not verifying upon him, and if the seller is expecting to observe this type of behaviour, he will respond by behaving in a trustworthy manner [see Bacharach, Guerra and Zizzo, 2001 ].
C. Crowding Out Trust
As discussed above, game theory predicts that prior price should be greater or equal to the posterior price. An increase in posterior prices would therefore point towards an attitudinal explanation for this non -equilibrium behaviour. This study argues that, if observed, this phenomenon would suggest that verification is perceived to be reducing trust or another pro-attitude factor, as suggested by Pettit [1995] . An increase from prior price to posterior price could then be explained as a form of punishment or a compensation for reducing opportunities of trust (or displaying distrust). This will also be true for and increase in the percentage or the pie demanded from prior to posterior. This result strongly supports the theory of punishment or compensation for a reduction in trusting opportunities, as honest sellers are the only ones adversely affected in their "honour" by being verified upon.
In addition to the clear result in increased posterior price, a between-effects regression was conducted to explore which factors contributed to the change in proportion of pie demanded by honest sellers. The analysis began by estimating a catholic model with many explanatory variables. There was an iterated elimination of variables that failed to pass a significance test, under a significance level of 0.05, reintroducing eliminated variables to test for revivals of significance. Table III shows the results of the first, the second to last and the final iteration.. Percentage of total pie prior (the proxy for honesty), and a dummy variable for economics students were the survivors, with the dummy for involvement treatment in the second to last iteration being mildly significant (p=0.129). The model obtained from the final iteration has an overall R 2 of 0.65. The behaviour of the resulting model is shown in figure III . In the case of economists the line shifts upwards (for any given level of honesty, economists change in pie demanded is greater than other subjects. It is important to notice that one of the surviving explanatory variables is the defined proxy for honesty (or rather dishonesty, as the higher the initial demand of pie, the less concern for others is exhibited). The relationship obtained is the expected under the trust removal hypothesis, where the required compensation (or imposition of punishments) is greater the more honest (or trustworthy) the behaviour exhibited by the subject is. 
VI. Conclusion
Trust is a fundamental part of our daily economic activities; it helps realise potential gains from trade and promotes growth. However, some agents abuse trust and cause harm to individuals a societies by deceiving and generally, violating trust. The use of verification, certification, screening, sanctions and other forms of market controls have been suggested and implemented to control this, and are generally viewed as perfect remedies against dishonest behaviour. By providing useful information to detect impersonators and deceivers, they are perceived as faultless aides. Even though they are useful to detect and deter dishonest characters, these controls can have harmful effects in honest individuals, by taking from them the opportunity to be trusted. This often ignored effect can in extreme cases dominate any possible benefit that the control provide.
Using an experiment, this study investigated the effect of verification in the behaviour and attitudes of individuals, and more specifically of honest individuals.
Verification did produce an increase in realised transactions, proving that is can be a powerful tool to promote commerce. However, verification produced peculiar effects on honest sellers. They behaved in a penalising manner when subjected to it. This study corroborated what had only been conjectured in the past: that the reduction of opportunities to trust can have negative effects on individuals.
This analysis demonstrated that individuals are willing to punish or seek compensation from those that take trust opportunities from them. It also demonstrated that this effect is greater the higher the degree of trustworthiness that the trustee had exhibited.
These results raise important issues for regulators or decision makers in general that are planning to introduce verification or similar types of market control. An assessment of the possible negative impact of verification should be taken into consideration to ensure that the benefits are greater than the costs.
INTRODUCTION
In this experiment there will be two roles for making decisions: BUYERS and SELLERS. The decisions will be rewarded with points. At the end of the experiment points will be exchanged for money, at the rate of 2 pence per point. You may earn money, but you may also in some circumstances lose part of your initial money. SELLERS Sellers will make a product with quality level between 0 and 100 units [1 u (Sellers will be assigned a fixed quality level by the computer, and will be charged 1/2 point per quality unit assigned, only if the product is sold).] Once a Seller knows his/her quality level, he/she will proceed to choose a price (between 0 and 100 points) at which to offer the product. The price will be shown, one at a time, to the buyers, who will then decide whether to buy the product or not. BUYERS Buyers will be shown the price chosen by the seller and will then decide whether to buy the product at that price, [2 v get a report (at no cost) about the quality of the product offered,] or walk away. If they choose to buy, they will be charged the price and will receive the product.
[3 v If they choose to see a report, they will be told the quality level of the product, and the seller will have a chance to change the price (to increase it, decrease it or leave it unchanged), knowing that the buyer chose to see the report. The buyer will then decide whether to buy the product or not.] Each buyer will be paired with all sellers, one at a time, to make these decisions.
At the end of the experiment (only) one of the pairings will be chosen at random. If the buyer chose to buy the product from the seller in the chosen pairing, the buyer will receive 2 points for each quality unit of the product, otherwise he/she will receive nothing. Additionally, the buyer will have to pay the price of the product.
